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There are many obstacles, challenges and associated matters related to the logistics, 
supply chain management and transportation system. These includes, among others, 
safety, cost and quality the necessitate real solutions and enhancement. In the process of 
evaluating the efficiency and the quality of the solutions, the notions and inputs from the 
expert is significant most important when there is limited means and restrictions. Despite 
the growth of the third party logistics service providers (3PLs) unsuccessful logistics 
decision making  is still a growing concern in the transport and logistics sector. 
However, the introduction of ICT modelling solutions for enhancing the process of 
decision making by the 3PLs in the business of logistics outsourcing has been seen as a 
step in a good direction. The advancement and management of logistics and 
transportation system is germane in the economic and social growth of a country, hence, 
the need for decision-making procedure that must be founded on realistic method. Based 
on this background, this study adopt the ICT model solutions to propose a series of 
variable factors that influence the logistics decision making process in the context of 
Malaysia. It also looks at the benefits of each factor that is considered good in the 
process of decision making of 3PLs. The aim of the study is to offer assistance to 3PLs 
practitioners operating under the factors involved in the logistics outsourcing decisions. 
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Presently, ICT make it easier to track freight and vehicle location with the assistance of 
GPS, the usage of information  to the optimization of the travel routes and also the arrival 
time of freight. The application of Information technology in logistics operations of 3PLs 
afford them to converse actively with consumers, suppliers and shippers. Several benefits 
of interfacing technology in logistics operations are connected to application of cross-
docking approach. The integration of RFID, Radio frequency identification, 
Transportation Management System as well as Warehouse management system, WMS 
could facilitate organizations in the process of reducing material handling faces by 
minimizing the receiving time, loading and offloading time as well as the waiting time at 
the warehouse (Radko and Schumacher 2004). 
 
Decision models that are knowledge based are getting attention in both industrial sector 
and academics sector. Several researches have been done so as to make a robust decision 
support system (DSS) to aid managerial decisions. The idea of decision support system 
required a classified of computerized information system that back up management 
decision making process. The approach of DSS assist to evaluates strategic decisions to 
avail decision makers a help in a situation that is complex and weakly structured system. 
Some of the benefits of DSSs includes and not limited to the improvement of the quality 
of decision making procedure by the decision makers in an organization (Zarate, 2013).  
The DSS concept arose from a balance between computer process formation and human 
judgement. Three fundamental components of DSSs are, database management system 
(DBMS), this act as the DSS data bank, Model based management system, (MBMS), this 
is an analogue to database management system. The third components is dialogue 
generation and management system (DGMS) (Erfani, Afrougheh, Ardakani, & Sadeghi, 
2015; Power, Sharda & Burstein, 2015; Khademolqorani & Hamadani, 2013). Experts 
and professionals in the field of computer and industrial management have made frantic 
effort to synchronize process of decision making (Guo, Ngai, Yang, & Liang, 2015). 
Such researchers like Zha, Sriram, Fernandez, and Mistree (2008) modeled a conciliation 
decision support problem system and the fuzzy synthetic decision model (FSD) with the 
aim of quantitatively integration of  qualitative design knowledge and inclinations of 
designers for multiple, contradictory qualities. They contended that the model is general 
and supple enough to be applied in several decision making challenges. 
The constant challenges in the implementation of decision support chains by employing 
multi-criteria decision making system (Kristianto, Gunasekaran, Helo, & Sandhu, 2012; 
Scott, Ho, Dey & Talluri, 2015; Shi, Yan, Shi, & Ke, 2015). Unified models are more 
treasured because each method has their peculiar function and features. Notwithstanding, 
the process of selecting the appropriate approach is usually a challenge and fascinating 
question confronting managers in a supply chain organization viz a viz third party service 
providers managers. In case of choosing a wrong integrated model, terrible result can 
brings about complete system failure.  
When a companys logistics is to be handled effectively and efficiently, there should be an 
outsourcing of the function and the purchasing of the service (Yayla et al. 2015).  Third 
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party logistics provider is an external person who discharges his duty on behalf of a 
shipper to manage, controls and delivers logistics operations, Hertz and Alfredson, 
(2003). The 3PL service provider gather outbound shipments from producers and 
manufacturers, he or she, as well merge shipments in their distribution centers.The 
merged shipments are transported through alternative routes to the customers location, 
Tyan, Wang and Du (2003). The most outstanding and usually acknowledged advantage 
of using 3PL service provider is that it offer manufacturer the needed concentration on 
their expertise, Jung, Chen and Jeong (2008). To realize quicker response to the need of 
the clients but with more profits and less cost (Zhang, et al.,2011). Specifically, a 
professional 3PLs service provider is an external company that performs part or all of 
company logistics operations. In many cases, company‘s desires to be experts in the 
performing of functions connected with returns increase. The provider of 3PLs services is 
empower to minimized clients operational costs and transportation lead time and as well 
back up the higher customer service provision level hence making its clients more on 
competitive advantage (Banomyong, Supatn 2011; Jarzemskis 2006). In addition, the 
3PLs service providers can extend the risks by outsourcing to sub-contractors since 
investment in the logistics assets commonly need huge lump sum and large costs which 
goes along with financial risks, (Vasiliauskas, Jakubauskas 2007). There is a emerging 
trends growth that manufacturing organizations outsource their logistics operations in 
other to meet their needs of logistics services. According to the outcome of a Forrester 
research, it was reported that 78 percent of the Fortune 500 organizations have let out 
their transportation services, 54 percent of them, outsourced their delivery services while 
46 percent of them have let out their manufacturing procedures (Akman, Baynal 2014). 
 
Based on this background, this study adopt the ICT model solutions to propose a series of 
variable factors that influence the logistics outsourcing decision making process in the 





ICT Models in Logistics and Transportation Environment 
Multiple criteria decision making is a procedural tool for modeling and solving several 
complex problems, including that of transportation, logistics supply chain 
management(Kahraman, 2008). It is expressed as a collective term for approaches that 
sustain decision makers in exercising their decision prowess and power in a situation 
where there are one decision criteria (Perez et al., 2015). It is considered as a powerful 
decision tool that can be engaged in several phases.  
Relative to designing computation and mathematical techniques with the use of ICT for 
supporting the personal appraisal factors, by decision makers, MCDM is attracting 
attention in the academic and professional sector (Mardani et al., 2015). Likewise, Fuzzy 
MCDM (FMCDM) has been evolved with the assistance of fuzzy set theory. The 
FMCDM tools may assist in the resolution of any difficulties commonly faced in decision 
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making. The tool is a majorly focus on reducing the impact of human being inaccuracy in 
term of judgement and preferences while looking for the optimal decision. The FMCDM 
is basically established on the fuzziness of the theories associated with MCDM. It is a 
tool that helps decision makers to succeed the ambiguity of their subjective judgments. 
Whenever decision makers appraise an exact judgement by reason of crips numbers 
instead of qualitative expressions, MCDM on the other hand, make use of fuzzy 
assessments and presents the correctness of substitutes against each other (Arslan, 2009). 
In an elaborate manner, FMCDM can be branded as a fuzzy multi objective decision 
making (FMODM) and fuzzy multi attribute decision making (FMADM) methodology. 
These two categories have different goals, the goal of FMADM is finite and implicit 
while the goal of the FMODM approach is infinite and explicit (Mardani et al., 2015). 
The FMCDM tools have the advantage of not confusing the problem or the challenge 
based on  the quantity of criteria or the alternatives. Aside this, the outcome is genuine 
and suitable (Arslan, 2009). In the study conducted by Mardani et al., (2015), FMCDM 
was classified into four sections which includes engineering, technology, business and 
science. In the study, it was established that engineering is the field that mostly make use 
of the FMCDM methods and approaches. Aside this, 122 research studies applied 
FMCDM tools and applications in the management and business field up to 2014. For 
instance, Balazentis et al. (2012) have utilized Fuzzy VIKOR, Fuzzy TOPSIS and Fuzzy 
ARAS for Lithuanian economic sectors appraisal on the foundation of financial ratios. In 
another development, Cheng, (2013) engaged Fuzzy AHP for the assortment of 
technology appraisal procedures for the growth of new materials. Meanwhile, Kahraman 
et al.,(2014) utilized Fuzzy AHP for the selection of the investment alternatives in health 
research. Safaei et al. (2014) recommended Fuzzy AHP, Fuzzy VIKOR, Fuzzy ARAS, 
Fuzzy COPRAS for Iranian company financial performance assessment. Ecer (2015) 
implemented of Fuzzy AHP and COPRAS-G for valuation of Internet banking branches. 
Balin and Baracli (2015) have engaged Fuzzy AHP built upon type 2 fuzzy sets and 
interval type -2 TOPSIS for the establishment of the optimum alternative renewable 




A supply chain (SC) includes all sectors that play role, either directly or indirectly, in 
meeting customer‘s needs. The SC contains not only the producer and the supplier, but it 
also includes transportation, warehouses, retailers, and customers (Chopra & Meindl, 
2007). SC management is a series of approaches to integrate the SC members with the 
objective of reduction of the system cost and enhancing the level of service to the 
customers. Nowadays, companies are facing many challenges to achieve their goals due 
to the reasons such market changes, customer‘s different requirements, globalization of 
economic. The SC design and integrated management will not only solve these problems, 
but it can also create long-term competitive advantage for the company (Meixell & 
Gargeya, 2005). Supply chain network design (SCND) as a strategic decision, has more 
impact on the reduction of costs compared to tactical and operational decisions. As 
strategic decisions are made before the tactical and operational ones, they play a 
constraining role for the latter decisions (Meepetchdee & Shah, 2007). 
Proceedings of the 2nd Conference on Technology & Operations Management (2ndCTOM) 




The globalization of economic and emergence of the international companies have 
caused more attention to global supply chain network design. In the last decades of 19th 
century, interesting in international SCs have extended rapidly, specifically in the 
automobile, computer, and clothing industries in a global SC, the members are scattered 
all around the world and SC management is not limited to the internal environment of 
only one country (Syam, 1997). The global SC management is a combination of three key 
processes: 1) global sourcing (management and communication with international 
suppliers), 2) global production (production activities distributed throughout the world), 
and 3) global distribution (sale management and international distribution channels) 
(Caniato et al., 2013). 
 
 
ICT and 3PLs  
 
Information sourcing and management is very germane to both manufacturers and 
retailers in relation to the transportation of goods. Relative to this, lack of ICT resource 
management by any of the stakeholders in the supply chain process, can incur advance 
penalties on the performance of the entire chain in terms of planning ability, customer 
service and costs, (Lee and Billington, 1992). The 3PLs companies have an even higher 
tactical value and the provider‘s ICT competency indicates one of the most important 
selection and decision criteria. Based on this, manufacturers and retailers are requesting 
that all stakeholders in the supply chain process endeavor to place priority on the 
integration of ICT and internet technologies in their business processes. In line with this 
pressure, 3PLs companies are ascribing increasing significance to ICT in the management 
of their businesses to the level of integration and coordination with other stakeholders in 
the supply chain management. This is attaining a dynamic element in the business 
strategies of such firms. 
 
ICT and internet services coupled with the propagation of e-business technologies have 
afforded these companies with the prospective to gratify customer demand by the 
utilization of traditional services in line with developing information based services. 
Contemporarily, the 3PLs major companies are capable of providing a variety of 
information via Internet services as well as engage customers online with safe 
transactions. In many instances, we have some 3PLs firms that initially utilized their own 
web sites as a means of electronic service catalogues. In the meantime, some 3PLs firms 
have commenced the services of tracking and booking online, while, others have tried to 
establish a competitive advantages with their web pages by evolving signature options 
that are distinctive to their private company brand. On the other hand, several customized 
portals have been established to give sustenance capabilities that can as well be designed 
to offer other languages rather than English. A good example of the advanced Internet 
application portals is APL. Nevertheless, the rapid advance of e-business is expected to 
cause a gradual increase in the efficiency of web sites. 
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This research study make use of qualitative methods with the use of meta analysis to 
amplify decision models as gathered from secondary data. Meta-analysis is a quantitative, 
formal study design utilised to analytically measure the outcome of previous research to 
develop conclusions about that body of research.  
 
Proposed Decision model application in the transport and Logistics environment 
 
The  proposed decision model for transport and Logistics environment is adopted from 
Risk and Uncertain Conditions for Agriculture Production Systems ( RUC-APS, 2016 ) 
in which it was aimed at providing advancing knowledge in agricultural based decision 
making procedure to actualize the main influence of every phases of the agriculture links 
process. The model was used in a project title called ―Enhancing and Implementating 
Knowledge based ICT solutions within high Risk and Uncertain Conditions for 
Agriculture Production Systems‖. This indicates the evolvement of a high impact 
research project so as to integrate agriculture requirement based on real life issues, then 
alternative land management scene cum support for innovation in the growth of 
agriculture production systems, operations, supply chain management and logistics, as 
well as the influence of these systems over the customers and the end users. This model is 
applied in the transport and logistics industry to improve the decision making process of 
3PLs service provider. The advantage of the method is to initiate decision support model 
on a web based decision making and GRUS, a voting tool. This action generally enhance 
decision making procedure and integrate the  role of ICT in supply chain management 
modeling. Out of all the scientific objectives,(SOs), five are assigned to the proposed 
model and optimize advanced transport and logistics solutions of horticulture products 
along the line of value chain structure. There, this study proposed  ICT model as used in 
RU-APS project so as to comprehend high level of efficiency of logistics and transport 
environment. 
 
In the decision making model, several tasks are highlighted, First is the decision criteria 
weights, which imply the weight of technical supply chain requirements, are determine 
by means of fuzzy QFD. The second task is to create the ranking of alternative logistic 
providers with the application of TOPSIS. 
 
Here, are the phases towards a QFD as suggested by past researchers literatures (Karsak 
& Dursun, 2014; Yazdani, Chatterjee, Zavadskas, & Zolfani, 2017). 
 
Phase 1 involves Identification of the customer‘s requirements (CRs), as well as the 
associated technical requirements (TRs) that advances the logistic providers performance 
in supply chain management. This involves the allocation of the corresponding 
customer‘s values to the most required technical factor of supply chain. 
 
Phase 2 is about the understanding of the importance of the customer requirement by 
means of fuzzy triangular linguistics variables and fuzzy weighted average plus the 
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correlation between CRs and technical requirements (Tseng, Lim, Wu, Zhou, & Bui, 
2017). 
 
Phase 3 is the computation of fuzzy QFD weights for technical requirement of supply 
chain. In this instance, the norm is to use normalization rule to de-liver the normalized 
weights of main decision criteria for the process of final selection. The approach conducts 
QFD model, the house of quality matrics converts both external variables and customers 
into technical factors, (Germani, Mengoni, & Peruzzini, 2012; Tavana et al., 2017). 
Meanwhile, Fuzzy QFD model subject to group decision making environment has been 
established to links customers requirement to products design procedures (Zaim et al., 
2014).  
 
Phase 4, here a survey is conducted in order to ascertain the view of the customers and 
end users as per their satisfaction level and level of degree of customer‘s requirement 
importance in the second phase. The linguistics values are shifted to fuzzy triangular 
numbers to be utilized for computations steps. Utilizing this conversion from linguistics 
variables to fuzzy numbers permit decision makers to deal with ambiguity and conflicted 
environments of decision process. 
 
Phase 5, as a result of group participation of decision makers, an average triangular fuzzy 
numbers from q fuzzy numbers is needed.  
 
 
CONCLUSION AND RECOMMENDATION 
 
This study proposed the ICT backed decision making model for the 3PLs especially in 
Malaysia. It can be used for the resolution of the issue of evaluating and ranking of 3PLs 
decision options by the integration of decision making formulation. It assesses and 
illuminates the interaction and relationships, as well as the level of impacts between 
customer‘s attitudes and 3PLs service provider‘s principles. The fuzzy methods eliminate 
uncertainty among the decision variables and factors. On the other hand, QFD initiates 
the building up of the underlying relationship among technical requirement and 
customers. This decision making model that is proposed in this paper bring to bear a 
significant insights on different characteristics which considerably contribute to 3PLs 
performance and by this, there will also be the improvement of the efficiency of 3PLs 
service providers. 
 
Relatively to the aforementioned, it is hereby recommended that there should be a focus 
on the flexibility and delivery factors for the fact that they have been rated lower 
significant by decision makers. Hence, those factors require some improvement and 
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